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(57) (ABSTRACT) 

[OBJECT] When performing a multi-stage status of consumed power control 
such as frequency control of the CPU, ON/OFF of the individual peripheral devices of 
the information processor, etc. by way of a network, there has been the need to 
1 0 perform transition or transfer from the status of sleep to the status of operation each 
time that multi-stage control is performed. For this reason, there has been the 
problem that the effect of reducing the power that has been the characterizing feature 
of the status of sleep is decreased. 

[SOLVING MEANS] From a second information processor 12 to an information 
1 5 processor 1 1 that is in a status of consumed power, a packet 901 that requests the 

transition of the status is delivered by way of a network 90. The information processor 

is in a status of sleep wherein the clock signal with respect to a CPU 20 is kept stopped. 

A network l/F 30 attains a power reducing command 303 from the packet 901 that has 

been accumulated in an FIFO 32, whereby, a consumed power control circuit 40, 
20 according to the command 303, performs change in the CPU clock frequency and 

control of peripheral devices 61 whiie the information processor is kept in the status of 

sleep. 

[Claim 1] A network system, the network system including a first information 

processor and a second information processor, the first information processor and the 
25 second information processor being connected to each other and enabling message 
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exchange to be made between the both information processors, wherein the first 
information processor has a CPU, peripheral processing devices, a peripheral 
processing device l/F, a network l/F, and a unit that performs consumption of power 
control; the second information processor has a unit that transmits a status of 

5 consumed power control packet that has control information for controlling the status of 
consumed power of the first information processor; the network l/F has a network 
physical address holding unit that holds a network physical address, an FIFO memory 
unit that temporarily accumulates therein a packet on the network, a network address 
detection unit that attains an address that indicates a transmission destination of the 

1 0 packet from the content of the FIFO memory unit and that compares that address with 
the address of the network physical address holding unit, status of a consumed power 
control packet detection unit that detects from the content of the FIFO memory unit that 
the packet contains therein the status of consumed power control information, and a 
power reducing command delivery unit that attains power reduction control information 

1 5 from the FIFO unit and that outputs it, whereby, upon transmission of the packet that 
performs the status of consumed power control from the second information processor 
to the first information processor, in the first information processor, by its receiving that 
packet, from the network l/F of the first information processor, a detection signal and a 
power reducing command are output, respectively, from the network address detection 

20 unit and the status of a consumed power control packet detection unit, whereby the 
unit that performs consumption of power control, according to the power reducing 
command, changes the statuses of consumed power of the peripheral processing 
devices and the status of consumed power of the CPU. 
[Claim 2] The network system according to claim 1 , wherein the status of 

25 consumed power control packet has a recipient or addressee's network physical 



address, a transmission destination network physical address, and a frame type that is 
an identification code that indicates that the packet is a status of consumed power 
control packet and uses a communication protocol that enables discriminating a status 
of consumed power control packet by an IEEE802 standard MAC (Media Access 
5 Control) layer. 

[Claim 3] The network system according to claim 1 , wherein the first 

information processor has a clock driver that supplies an operating clock signal to the 
CPU and that can change the frequency thereof; and the unit that performs 
consumption of power control changes the output frequency of the clock driver 

1 0 according to the power reducing command. 

[Claim 4] The network system according to claim 1 , wherein the first 

information processor has a clock driver that supplies an operating clock signal to the 
CPU and that can change the frequency thereof and, when it has received the status 
of consumed power control packet, even if the output of the clock driver is in the state 

15 of its being stopped from generation, the unit that performs consumption of power 
control changes the status of consumed power of each of the peripheral processing 
devices and CPU according to the power reducing command. 
[Claim 5] The network system according to claim 1 , wherein the first 

information processor has a clock driver that supplies an operating dock signal to the 

20 CPU and that can change the frequency thereof; and the unit that performs 
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that corresponds to the frequency of the clock signal supplied to the CPU and a unit 
that holds the statuses of operation of the peripheral devices that correspond to the 
statuses of consumed power of the peripheral devices, whereby the unit that performs 
25 consumption of power control performs control of the clock driver and peripheral 



processing devices by using the results of comparison made between the contents of 
the power reducing commands and the statuses of operation of the CPU and 
peripheral devices. 

[Claim 6] The network system according to claim 1 , wherein the first 

5 information processor has a clock driver that supplies an operating clock signal to the 
CPU and that can change the frequency thereof; and the unit that performs 
consumption of power control has a unit that holds the status of operation of the CPU 
that corresponds to the frequency of the clock signal supplied to the CPU and a unit 
that holds the statuses of operation of the peripheral devices that correspond to the 

1 0 statuses of consumed power of the peripheral devices, whereby, 

the unit that performs consumption of power control, in a case where the 
operating dock supplied to the CPU is kept stopped and the power reducing command 
instructs supplying an operation clock to the CPU, resets the CPU and controls the 
clock driver to re-open the supply of a clock signal to the CPU, and, in a case where 

15 the operating clock signal that is supplied to the CPU is kept supplied and the power 
reducing command instructs stopping the supply of the operating clock to the CPU, 
generates an interrupt signal to the CPU, by using the results of comparison made 
between the contents of the power reducing commands and the statuses of operation 
of the CPU and peripheral devices. 

20 [THE PROBLEMS THAT THE INVENTION IS TO SOLVE] According to the 
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the contents of the LAN packet cannot be read until a clock signal is supplied to the 
CPU and the information processor is thereby brought to the state of operation wherein 
the OS codes are executable. Therefore, in a case where performing a multistage 
25 status of consumed power control, such as frequency control of the CPU, ON/OFF 
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control of the individual peripheral devices of the information processor, etc., through 
the intermediary of the network, each time performing that control, it is necessary to 
perform transition from the state of sleep to the ordinary state of operation. For this 
reason, there has been the problem that the effect of power reduction that is the 

5 characterizing feature of the state of sleep is decreased. 

[0009] Also, in the state of operation as well, regarding the processing, as well, not 
accompanied by software control, such as a change in the operating clock with respect 
to the CPU, it has been necessary to take a step such as interrupt processing that is 
executed when a packet has arrived from the network l/F. In addition, it has been also 

1 0 necessary to take a step such as that of control of the power control circuit by software 
performed the intermediary of an OS driver. Because of taking those steps, an 
overhead occurred. For that reason, the information processor had the difficulty of 
performing finely staged controls such as those wherein power reduction control is 
performed in short cycles. The reason for this is as follows. For example, in a case 

1 5 where having broadcast the packet that notifies the reduction of the power on network, 
since the dock frequency of the CPU of the information processor that processes that 
packet is different according to the status of consumed power of the individual 
information processor, there has been the problem that the packet arrival couldn't be 
synchronized with the transition to the status of reduced power. 

20 [001 0] The present invention provides a proceeding wherein, when performing the 
consumption of power control with respect to the information processor through the 
intermediary of a LAN, there is used a packet for use for control of the status of 
consumed power; and a command of that packet is analyzed regardless of the CPU to 
thereby control the devices, whereby controlling the status of consumed power can be 

25 performed without the information processor being transferred from the state of sleep 



5 



• i 

to the state of operation each time. 

[001 1 ] Also, the present invention provides a proceeding wherein, when performing 
the consumption of power control with respect to the information processor through the 
intermediary of a LAN, there is used a packet for use for control of the status of 

5 consumed power; and a command of that packet is analyzed regardless of the CPU to 
thereby control the devices, whereby the operating frequency of the CPU of the 
information processor that is in the state of operation is quickly changed. 
[001 8] An information processor 1 2 outputs a packet 901 for use for control of the 
status of consumed power to a network. Fig. 2 is a view showing the construction of 

1 0 the packet 901 for use for control of the status of consumed power according to the 
present invention. The reference symbol 911 denotes a preamble, 912 denotes a 
network physical address that indicates an addressee's address, 913 denotes a 
network physical address that indicates a transmission destination's address, 914 
denotes a frame type that indicates that the packet is the one which is used for control 

15 of the status of consumed power, 915 denotes a data part having stored therein status 
of consumed power control commands, and 916 denotes a Frame Check Sequence 
(FCS) code that is used for performing error detection of the packet. Instead of the 
network physical address, a Media Access Control (MAC) address may be used. By 
using the network physical address that indicates a transmission destination, it is also 

20 possible to instruct broadcasting thereof and thereby to control the statuses of 
consumed power of a plurality of information processors. 

[001 9] In the above-described way, by using the packet exclusively used for control 
of the status of consumed power, the merit is brought about that the hardware 
attainment of, and the hardware control by, the power reducing commands, which are 
25 done through the intermediary of the network l/F become easy. 
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[0020] When controlling the power consumption on the network with use of the 
status of consumed power control packet 901 , that control may be performed by 
performing concentrated management by using a single piece of device, or, as in the 
case of a remote procedure call, that control may be performed in the way in which the 
5 change in the status of consumed power is broadcast before the individual information 
processor requests another information processor to perform relevant processing 
through the intermediary of the network. 

[0021 ] To a host bus 201 of an information processor 1 1 there is connected a CPU 
20 and there is also connected via a main controller 21a nonvolatile memory 22 such 

10 as a dynamic RAM (DRAM). Also, in general, the host bus 201 that operates at a 
frequency of 66 MHz to 33 MHz has connected thereto via a bus bridge 23, because 
there is a limitation in terms of the line length and the electrical load applied with 
respect to the bus line, an I/O bus 202 the operating frequency of that is relatively low 
and that can have connected thereto a larger number of devices. To the I/O bus 202, 

15 there are connected a network l/F 30, a peripheral device l/F 51 for connection of a 
hard disc, CRT controller, etc., and a consumption of power control circuit 40. 
[0022] First, an explanation will be given of a case where during a time period in 
which the first information processor 1 1 is in the state of operation that processor 1 1 
has received the status of consumed power control packet 901 . 

20 [0023] The packet 901 that has been received is accumulated in the FIFO. A 
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case where the transmission destination address 912 within the packet and the 
network physical address 33 specific for the network l/F 30 coincide with each other. 
In a case where that packet is a status of consumed power control packet, status of a 
25 consumed power control packet detection unit 35 outputs a "1 " signal as a detection 
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signal 302. On the other hand, by a power reducing command delivery unit 36, the 
data part 915 within the FIFO 32 is transmitted to a consumption of power control 
circuit 40 as a power reducing command 303. 

[0024] The consumption of power control circuit 40 controls CPU operating 
5 frequency and a peripheral device 61 according to the status of consumed power of 
the information processor 11. In a CPU operation status 42 there is kept written from 
the OS via an I/O bus l/F 41 any one of the status values "00", "01", and "10" that are 
shown in Table 1 . The T in the table 1 represents the highest operating frequency of 
the CPU 20. Also, in a peripheral device operation status, there is kept written from 
10 the OS via the I/O bus l/F 41 any one of the status values "0" and "1 " that are shown in 
the table 2. The peripheral processing device 61 is, for example, a display device, 
etc. 



[0025] 
[Table 1] 



CPU operation status 42 


CPU 20 operation status 


CLKDRV 24 output 
frequency 


00 


operation status 


f 


01 


power reduced 
operation/operation status 


f/2 


10 


power reduced 
operation/operation status 


f/8 


11 


sleep status, 0 


0 (CPU kept stopped) 



15 

[0026] 
[Table 2] 



peripheral device operation status 


peripheral device 61 operation status (display) 


0 


operation status (power kept supplied) 


1 


status of reduced power (supply of power source 
"OFF 7 ) 



[0027] In a case where the signal 302 is "0" and this indicates that the received 
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packet is not for use for control the status of a consumed power, interrupt control unit 
46 outputs a "1" signal that indicates a request to interrupt, as a signal 404, in response 
to the detection output "1 " of the network address detection result 301 . In contrast to 
this, in a case where the signal 302 is "1" and the received packet is for use for control 

5 of the status of consumed power, appropriate processing is executed according to the 
command 303 and the operation status of the CPU at the reception time. Namely, in 
a case where the current operation status of the CPU is a code that indicates the 
supply of clock to the CPU, such as "00", "01 or "1 0", and a CPU status field 921 of 
the command 303 is similarly a code that indicates the supply of clock to the CPU, a 

1 0 command analysis unit 44 controls a clock driver 24 through the intermediary of a clock 
control signal 401 . Thereby, an output corresponding to the CPU status field 921 is 
obtained. Thereafter, the CPU field 921 of the command 303 is written into the CPU 
operation status 42 as the new status value of the CPU. 

[0028] In the above-described example of operation, the transition of the information 
1 5 processor 1 1 to the status of reduced power has been performed only between the 
operation statuses thereof and therefore it has been possible to change the clock 
frequency without the intermediary of the OS. However, ordinarily the transition from 
the operation status to the sleep mode requires performing preparations for that 
restoration on the OS side. For this reason, in a case where the CPU status field 921 
20 is the code "11" that indicates the stop of clock to the CPU, the interrupt control unit 46 

: a. i a r\ a — 4.^ iU ^ AO 4-U ^ 4-^ w^^l, i#wJ 

ISSUES ell 1 II lid I Upi Siyi Icll HU*+ ll I UIUCI IU uji i iu u ic wo u vc uui iuui iaj a icuuwj 

power. By the intemjpt processing, the applications on the OS are started and then, 
after the restoration preparations of the OS have finished being performed, those 
applications update to appropriate values the peripheral device operation status 42 and 
25 CPU operation status of the consumption of power control circuit 40. Finally, the 
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circuit 40 stops the clock driver 24 from outputting, thereby the information processor 
11 is transferred to the mode of sleep. 

[0029] The operations of the network l/F 30 and consumption of power control circuit 
40 with respect to the input packet are collected in Table 3. In Table 3, the CPU 

5 operation status "00 to 1 0" indicates that the status value may be any one of the status 
values "00", "01 " and "1 0". Cases where the network address detection output 301 is 
"1" and the consumption of power control packet detection output 302 is "0" each 
indicate the reception of an ordinary packet. Cases where the network address 
detection output 301 is "1 " and the consumption of power control packet detection 

1 0 output 302 is "1 " each indicate the reception of the status of consumed power control 
packet 
[0030] 



[Table 3] 



current 
CPU 
operation 
status (42) 


detection 
of network 
address 
301 


detection 
of 

consumpti 
on of 
power 
control 
packet 302 


power 
reduction 
command: 
field 921 


clock 
control 
signal 401 


request for 

interrupt 

501 


reset 
signal 402 


after-chan 
geCPU 
operation 
status (42) 


00 






00 


00 


0 


0 


00 


00 






01 


01 


0 


0 


01 


00 






10 


10 


0 


0 


10 


00 






11 


00 


1 


0 


11 


01 






00 


00 


0 


0 


00 


01 






01 


01 


0 


0 


01 


01 






10 


10 


0 


0 


10 


01 






11 


00 


1 


0 


11 


10 






00 


00 


0 


0 


00 


10 






01 


01 


0 


0 


01 


10 






10 


10 


0 


0 


10 


10 






11 


00 


1 


0 


11 


00-10 




0 




no 

change 
made 


1 


0 


no 

change 
made 



15 [0031] The consumption of power control circuit 40 has the function of controlling not 
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only the operating frequency of the CPU but also the consumption of power of the 
peripheral device 61 . As in the case of the CPU operating frequency, an explanation 
will first be given of a case where in the state of operation of the information processor 
this processor has received the status of consumed power control packet 901 . 
5 [0032] When the peripheral device control field 922 of the command 303 is "1 " that 
indicates the mode in which the power is reduced, the consumption of power of the 
information processor 61 is decreased with a control signal 403. Also, the value of the 
field 922 is newly written into frie peripheral device operation status 43 as the new 
status of the peripheral processing device. When collected, the relevant data is as 
10 shown in Table 4. 
[0033] 
[Table 4] 



current CPU 


current 


power 


control signal 


after-change 


operation 


peripheral 


reduction 


for peripheral 


peripheral 


status 42 


device 


command: field 


processing 


device 




operation 


922 


device 403 


operation 




status (43) 






status (43) 


00-10 


0 


0 


0 


0 


00-10 


0 


1 


1 


1 


00-10 


1 


0 


0 


0 


00-10 


1 


1 


1 


1 



[0034] Next, a case where, when the information processing device is kept in the 

1 5 state of sleeping, that device has received the status of consumed power control 

packet 901 will be explained. The ooeration of the network l/F 30 is the same as that 
• • ■ 

which is performed when that device is in the state of operation. 
[0035] The consumption of power control circuit 40, according to the status of 
consumed power of the information processing device 11 , controls the clock driver 24 
20 and the peripheral device 61 . In the CPU operation status 42, there is written from the 
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OS via the I/O bus l/F 41 the status value "11" shown in Table 1 . Also, in the 
peripheral device operation status there is written from the OS via the I/O bus l/F 41 
either one of the status values "1 " and "0" shown in Table 2. 
[0036] In a case where the CPU operation status field of the power reducing 

5 command 303 is "00", "1 0", or "01 " that indicates the supply of clock to the CPU, the 
command analysis unit reopens the output from the clock driver 24. Then, the reset 
control unit 45 outputs "1 " that indicates a request to reset as the signal 402. The 
CPU starts code fetch from the reset vector. At the time of the transition to the sleep 
mode, the OS previously acted to cause storage therein of the address of the 

1 0 restoration destination to which that reset vector is restored, and therefore the CPU is 
transferred to the ordinary mode of operation. 

[0037] Meanwhile, in a case where the packet that has been received is not for use 
for control of the status of consumed power, it is necessary to quickly commit the 
contents of the FIFO to the OS. Therefore, the command analysis unit controls the 
1 5 control signal 401 and re-opens the supply of clock from the clock driver 24 to the CPU. 
The reset control unit 45 outputs, as the signal 402, the signal "1" indicating the reset of 
the CPU. 

[0038] The operations of the network l/F 30 and consumption of power control circuit 
40 with respect to the input packet are collected in Table 5. 
20 [0039] 
[Table 5] 



current 


detection 


detection 


power 


dock 


request for 


reset 


after-chan 


CPU 


of network 


of 


reduction 


control 


Interrupt 


signal 402 


geCPU 


operation 


address 


consumpti 


command: 


signal 401 


501 




operation 


status (42) 


301 


on of 


field 921 








status (42) 






power 
















control 
















packet 302 












11 


1 


1 


00 


00 


0 


1 


00 


11 


1 


1 


01 


01 


0 


1 


01 



12 



11 


1 


1 


10 


10 


0 


1 


10 


11 


1 


1 


11 


00 


0 


0 


11 


11 


1 


0 




00 


0 


1 


00 



[0040] Further, in a case where the information processing device 11 is in the state of 
sleep, there is no need to use the peripheral device 61 . For this reason, even when 
the peripheral device status field of the power reducing command 303 has the status 
5 value "0" indicating the ordinary operation, preparations are made so that the 
peripheral device does not follow that command. 
[0041] 
[Table 6] 



current CPU 


current 


power 


control signal 


after-change 


operation 


peripheral 


reduction 


for peripheral 


peripheral 


status 42 


device 


command: field 


processing 


device 




operation 


922 


device 403 


operation 




status (43) 






status (43) 


11 


0 


0 


0 


0 


11 


0 


1 


1 


1 


11 


1 


0 


1 


1 


11 


1 


1 


1 


1 



10 [0042] 

[Effect of the Invention] According to the present invention, there can be provided a 
system which controls the status of an information processing device having the 
function of reducing the power through the intermediary of a network and in which, 
when executing access with respect to the information processing device that is a 
1 5 reduction of power machine through the intermediary of a LAN, by detecting a status of 
consumed power control packet at the part of network l/F there is performed the 
consumption of power control according to the power reducing command that has 
been indicated by that packet; and, at that performance time, there occurs no transition 
from the state of sleep to the state of operation, with the result that the effect of the 

13 



power being reduced when that device is in the state of sleep is enhanced. 
[0043] Also, according to the present invention, there can be provided a system 
which controls the status of an information processing device having the function of 
reducing the power through the intermediary of a network and in which, when 
5 executing access with respect to the information processing device that is a reduction 
of power machine through the intermediary of a LAN, by detecting a status of 
consumed power control packet at the part of network l/F there is changed the 
operating clock of the CPU without relying on an interrupt control circuit and software 
processing, with the result that the status of consumed power of the information 

10 processing device can be changed in a relatively short time. 
[BRIEF DESCRIPTION OF THE DRAWING] 

Fig. 1 is a block diagram showing the operation, on a network system, of an 
information processing device according to the present invention. 

Fig. 2 is a view showing the construction of a status of consumed power 

1 5 control packet according to the present invention. 

[Fig. 1] 

1 1 information processing device 

1 2 information processing device 
20 21 memory control circuit 

oo 

C-£- I I I IUI y 

23 HOST bus bridge 

30 network l/F 

31 I/O bus l/F 

25 33 network physical ADDR 
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34 detection of network address 

35 detection of status of consumed power control PKT 

36 delivery of power reducing command 

40 status of consumed power control circuit 40 

5 41 I/O bus l/F 

42 peripheral device operation status 

43 CPU operation status 

44 command analysis 

45 reset control circuit 
10 46 interrupt control circuit 

51 peripheral device l/F 

61 peripheral device 

201 HOST bus 

202 I/O bus 
15 [Fig. 2] 

911 preamble 

912 reception destination network physical address 

91 3 transmission destination network physical address 

914 frame type 
20 915 data part 

^ Kr+o rxf th^ Hofo rvarf 

921 CPU status field of power reducing command 

922 peripheral device status field of power reducing command 
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^ <Di&T^ * # ^ sigjes t * o t ^ 6 0 mm V 

coj: -5 Jfe^tet-fi, ACPI ("Adcanced Configuratio 
n and Power Interface Specification") ^^>-5 0 ^:<7) 
P^tcov^Tli. We bit- 4 h"http://www/teleport. c 
om/~acpi/'Vj^bA#"C# ^5„ 

[0 0 0 4] rix&««AKtt«j«^flB«1ff«ftLSISIt 



3 

ft^c * y — trv^iB-ciicPuwrtSfis^n ^ 
#itu ««^s3S«^ffistia;^3&5t£-f"rso crt* 

£ »o«a°D < IRK S S . 

[0 0 0 5] £ bM, »jf1MfcffilC*5^Tk* CPUCO^ 

**o«S£Botoa*«re\ f^wcjEct, 

[ooo6] y — t^^Rf^ffijMfcfttt, W« 
[0007] H7-^Srft*tT, *y — tri^tt 

eO*^C(Oi*aD^ol/^T(i, m?L.&, 7 -9 3 0 6 

[0 0 0 8] 

N/OFF ^ V^o/t#a»<0««*tt«»J1»«:fTft 5» 

[0009] WH^ffitc:^v>rt, cpu©Bff 

mm&n? tv^t, #«>r*A^^»j«ittHit-cfco 



> 



(3) 4#B^^P 10-31 2370 

»asi-sw«*3ais«ocpu^oy^»jft»i4, fin* 

[0 0 10] *fg^«4. ««[ftS.a3SttlC*fLTLANfi 

* -c*«* <o mum *rtT o bsic, vnt)VMMmm<o'<* 

[0 0 11] £fc, *|g^ti, W«*Q!3ai^K(c*rLTL 
ANa*-C««*0»j»frtT 5 Wtc, «tt*ttlHMttiffi 

[0 0 12] 

[ HI & WSfc-r S fc * w f-^ ] ±IB B W Sr * dti" 5 fc * 
20 «Sttfc«— ^J:U5*2<D««&a»B**e>*5*y h 

^ssim^> nizzttai&B i / f £ , h i7—^ i x 

fitt, *«*tt»WJ«iffl«>*y h7-^^7 hfriSfll 

B I /F^JW^^M^SA^^TX.^ J: ^i-Lfc^WT' 

[0013] X v ) W L < tt, *m*tt*WJ»«MWfl!^<4r 
yFCIt h7-^W7 K^t> 

^ K'fc5f^t7l/-"^^^7 , ^Ltt)(7)t^ 

[0 0 14] J;9»L<tt, SKia?flM«*aSSB«-^3V^ 
iN*«AfflfflH]K(4. ?H»m^WJ«ilH]K(iCPUW 

[0015] J: »9I^L< ft, *y h? — ? I S: 
WL^-iry h*r*8t-r-6F I FO^^ey H*o* 
7hy-^l7K^^1^^h F I Foy 
*-y coi^^irtfJlEd*^^^ h7-^^17 Ku*£Jt 



-3- 



1 



(4) 



WBPISPI 0-312370 



y VX^^^^-f^Wtt, F I hcO 

[ooi6] <fc<mL<te. m i <Dmm<&mmmte, ? 

10 0 17) 26? 

ffisr, en. m2*m\<^x® l wi-z>a 
[0018] mntemmmi 21*. ««*««B»j«iffl«o 

*>ry V 9 o l Sr*^ M7-^±tcttJ^-r^ 0 i2it 
^W^.ts«l|;^^lg»j|Sffla)y^o / h 9 0 l om& 
^7jkLtzmxh^ 0 9 1 Ili^!i7>//K 9 12^ 
SSr/Wyh^-^ilTK^, 9 1 3tei£»9Jte£: 
Tj^f^y Kl/^, 9 1 4tt««^*tffiiiJ 

SlfflW/^y ht?fc5*^t7l/-A^^^ 915 

l**g9.t>#tmmW = 'T> KSr»*L^-^», 916 J0 
tt^y h^RO^tfcitcffiffl-rsFrame Check Sequence 

(FCS) 3-K-?fc5o *7h7^«il7K^ 
li. Media Access Control (MAC) T K^^ttfflLtfc 

*5l*T, 7'd- K^-t* b£Jgjj*U «ft(Ofl|««lS 
[00 19] tf) J: 5 id x ««^«ffiffi»JWir-ffl<75^^j/ 

^xr v<o^mt) => "7 > K^a#*s J: t/M4P*3$£ £ ft 
[0 0 2 0] ^m^tfeffiSfHfily^^ y h 9 0 1 «rffiffl L/c 



[0 0 2 1 ] ffi$»4Qt&3£11 1 1 h A* 2 0 1 (C 

tt, CPU2 0M, ^tv^RAM (DRAM) 

#LTjg*ft£;ftT^* 0 66MHz-33MHz 
t^ot)i]«r*H6^^ h^* 2 0 1 It, jReft 

X «9#< (Of^M ^SrSIK^Ifefr I /O^^ 2 0 2£lg 
jSc1-6^5— jRWTfcS, I /O^* 2 0 2±(Cii N * 
y l>!7- £ I/F30, ✓ Kx-f ^^CRT =a > h 

[0022] jfei\ fg i <afl!«RftiaKtt i i tfttfttfcffi 

tc*5v>r, mmti^mmm^y moi ts(tLfc» 

[0 0 2 3] %:m£ixtcs<v~y h 9 0 1 1*, FIFOC 

hfa<Dfc9uT Y\s* 9 1 2 t, *y h? — # I /F 
3 OIW^ h !7 — tmWT 3 3dS— St" S4& 

^^3011:" i" $rtb*nr-5 0 ^m^^^j 
m^3 5tt«itu«-s-3 o 2ic w i" ^ai^t-^o - 

K5SW#a3 6(CJ:^, F I F03 2 
rtWf-^ffi9 1 5/jS^ffi^3=i-e> K3 0 3 £ Ltffit 

[0 0 2 4] P»«*WJW[H]K4 0 1t««LSiKE 

l lofi^MJ^Ct, CPUBftJWiak, Ji}^^ 

i ic^-r^tfiiji:" oo M /' 01" / 10" totttifr 

*S I /O^^X I/F41 ^ITOS/j^f^MtlT 

II" 0" , " 1 " (Dfpin/W^ I /O/^ I/F41^ 

[0 0 2 5] 
[111] 





CPU20 Mm® 




0 0 




f 


D 1 




\ /z 


1 0 




f/8 


1 1 




0 <1£lli) 



-4- 



(5) 
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[0 0 2 6J 
I* 2] 



£2 





ft&tsai 6i ufM*» 


0 


Mf^ttB (»*) 


i 


(VHttttOF F) 



[ 0 0 2 7] 3 0 2 0 " Tfc <9 , ^ h 

•P#ft4 6f4*y h V — 9 T KU*tfcfcti*SS3 0 1 j^ffi 
a**-*-" 1" [c*frLT, «a^»*Sr*f*-tS" 1 
«rfll»4 0 4 J;9£ti^-f£ 0 C*UL*+LT, «*3 0 2 

UO|)^7-n^" 0 0" , " 0 l w , " 1 0" t 
^ofc s C PU^^ n 7 ^ il^^t - KT'fe •I , rt> 
3-7yK3 0 3OCPUfti7>f-/uK9 2 1^lR 
C< CPU^ D ypmtfc&Tfrf*— K-CfcS 



ft, = -7 ^ KWW^S! 4 4H ^ P y * ftUSWl-i- 4 0 1 

> K3 0 3(7)CPU^^— /U- K9 2 1 ^ftV^CPUW 
ttt^ It, CPU»)^f-^^4 2l:t§Rto 



5 



* [0 0 2 8] ±tST^ LtzmfemX'ft* ««*Qf31$Stt 1 

os.{RiJ<otg«R!p«ds 1 e:.ffii:<c5 0 ztntifr^ cpuW 

2 1#, CPU^Py^M^f" 1 
1" 0>»fi\ »J^»Jf»^©!4 6tt, ««*fBlJ1W*OS 
«cfiE-fr6yt*fi]j&^«#4 0 4 £38£-*-* 0 #)5i^.«ia 

[°]j$4 OcDJiiaKKSMIs;*^— 4 2&t/C PU$W 

[0 0 2 9] j£A_b, Xl)'**rv blztt-rz>*y h?~? 
I/F30, ^»m^M»HISe&4 0^«j^«r*3 
tf>S„ f 3^, C PUi^f- 0 0-10" 
tt N *t^— 00" , " 01\ " 10" 

Irj 20 3 0 1 1 " , mn.mm^'r y vm^-h 3 0 

2#" 0" ^fcss^asHKw'**-* h^f^tt^ 



0, *yh!7-^rK^ftttitB*3oir im 

[0 0 3 0] 
[*3] 

^ 3 . 







MAM* 
























fK 




(42) 


301 


302 


7f-H'921 


401 


501 


402 


(42) 


0 0 






0 0 


0 0 


0 


0 


0 0 


0 0 






0 1 


0 1 


0 


0 


0 1 


0 0 






1 0 


1 0 


0 


0 


1 0 


0 0 






1 1 


0 0 


1 


0 


1 1 


0 1 






0 0 


0 0 


0 


0 


0 0 


0 1 






0 1 


0 1 


0 


0 


0 1 


0 1 






1 0 


1 0 


0 


0 


1 0 


0 1 






1 1 


0 0 


1 


0 


1 1 


1 n 

1 vr 






0 0 


0 0 


0 


0 


0 0 


1 0 






0 1 


0 1 


0 


0 


0 1 


1 0 






1 0 


1 0 


0 


0 


1 0 


1 0 






1 1 


0 0 


1 


0 


1 1 


0 0-10 




0 






1 


0 





[oo3i] m%m?)®mmffi 4 0 n % c pu^bct 



50 



9 0 1 ££«Lfc»^£RlEi-S„ 
[0 0 3 2] 3-^^ K3 0 3 0JBia38«M»:7-f ^ /U K 
9 2 2 as««*j^E— KSr^-*-" 1 f»JW«*4 
0 3(C«t *9«atofaSI«6 lW«St^*i»t5c * 
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(6) 



2<nW.&fflm&m$h\ J Ex'r— 2*4 3 icl^ 



J\y K 9 2 

*4 



* [0 0 3 3] 
[^4] 
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10 



CPU 




















42 


(43) 


7f-*h'922 


403 


(43) 


0 0-10 


0 


0 


0 


0 


0 0 — 10 


0 


1 


1 


1 


0 0-10 


1 


0 


0 


0 


0 0 — 10 


1 


1 


1 


1 



[0 0 3 4] ««to^lSK*S^ y -^jRflBldJfc^ 

[oo3 5] mKmmmm%4 ox*n, mn&mmm 

i22Stt6 l *WJfBi-5 0 CPUll^r-^>4 2(: 
14, * 1 i-^-r^flSfll^" 1 1 " # I /0'<* I/F4 

Mfp^x — ^^ICtt«2(C^-f-«l*|t<0" 1" , " 0" 
COfpin/j^ 5 I /O^* I/F41 ^LTOS/J^ft 

[0 0 3 6] ^ft^=J-v^ K 3 0 3 GDC PUftflMfcffi^ 
^-/UK^CPU^^D-y^M^^f" 00" . " 
1 0" , " 0 1" 0>»fr|£tt\ a-^^KWW^SkdS^o 



20 



4 5 *M1 # 4 0 2lC!)t^h K#«r^i- W 1 M £ 

[0 0 3 7] £« L/t^-ir y V 36S*m*tt« 

WJ<Sffl-CJ4?tCV^»'&tCtt > jS^j^CF I FO^^OS 

4 0 0 1 SrffitJffllLT, ^n«7^K7^^24/j^CPU 

PUO!) ir y h^^-T" 1 " *r«#4 0 2 K.£tt;^5 0 
[0 0 3 8] Kh^v YXZWrir**v v? — ? 



I /F 3 0 , 

[0 0 3 9] 
[*5] 



rmmjj®mm$& 4 0 omft&m 5 tc ^ <t 



^5 







€9 73 SOT 


£*73 
















37>h* 




®* 


«* 




(42) 


301 


302 


7<r-*K921 


401 


501 


402 


(42) 


1 1 


1 


1 


0 0 


0 0 


0 


1 


0 0 


1 1 


1 


1 


0 1 


0 1 


0 


1 


0 1 


1 1 


1 


1 


1 0 


1 0 


0 


\ 


1 0 


1 1 


1 


1 


1 1 


0 0 


0 


0 


1 1 


1 1 


1 


0 




0 0 


0 


1 


0 0 



[0040] sbic, flMuaassm i*s^y-^tt» 
^i> 0 zvtzvx ^mt}^-^^ V3 0 30-) mmmmvtm 



[0 0 4 1 ] 
[^6] 
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12 







sua 
















42 


(43) 


922 


403 


(43) 


1 1 


0 


0 


0 


0 


1 i 


0 


1 


1 


1 


i i 


1 


0 


1 


1 


1 1 


1 


1 


1 


1 



[0 0 4 2] 

[0 0 4 3] *«BBI- J:*U*, 

x 7- A lc*3 v > T , ««2>ttfe8§ h 5 if *t L 



[12] *&miz&Z'<gmt)fcm»m'*try h<otff/&£ 
l i-«toSSB 

2 0-CPU 

2 1 -^^i) #J$PlB]gg 

2 

2 3- -^^ b/^^^y yi? 

3 0— h? — ^ I /F 

4 o-jfi»«*JK«gffiiJ»[illS 

5 1 •••JHi22§£® 1 /F 

6 1 — J^iaS^K 
2 0 1 

2 0 2 • • I /CV<* 
9 0 y h !7 — ^ 
9 0 1 -*m*tttt»J»>"'*-5' Ho 
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L 



404 X 20 



CPU 



IX 

402 



HOSTA'a 
201 



24 



CLK 
DRV 



401 



X 



403 



X 



21 



m m 



22 



HOST a'* 



/-23 



mm 



£45 



I/O 

A*Z 

v. 41 



X 



42 



*JfiPH]5S40 



T 



43 



\46 



51 



611 



61 



f 1/0 BUS 202 



/301 



^302 



r 



303 



f^yVl- 1 ? l/F 30 



33^ 



3l\ 


I/O A** 


32^ 




FIFO 



*JffllPKT«iad 



36\r 



90 



■+ 



««12 
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[12] 



901 



7*«/p>7";u 



7U-A£<7' 



FCS 




m 




921 



922 
7-MI+* 
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